Background Reducing unplanned pregnancy in Scotland is a key government objective. Long-acting reversible contraception (LARC) is a cost-effective way to reduce unintended pregnancy. Abortion and teenage pregnancy rates are highest in the most deprived areas. One possible explanation could be contraceptive prescribing inequality. This study examined the relationship between area deprivation measured by the Scottish Index of Multiple Deprivation and LARC prescription. Methods Using Scottish electronic prescribing data from primary care and sexual and reproductive health clinics, this study analysed female Lothian residents with a valid postcode aged 16-49 years who received a contraceptive prescription from 1 April 2012 to 31 March 2014. Prescription of LARC (intrauterine, implant or injectable contraceptive) compared with non-LARC (oral pill, patch, ring or diaphragm) was examined. Logistic regression was performed adjusting for age group and prescription location. Results A total of 90 150 women were included; 21.1% of prescriptions were LARC and 15.3% vLARC (intrauterine method or implant). Women residing in the most deprived quintile (Q1) and prescribed contraception received a significantly higher proportion of LARC than quintiles 2-5 (Q2-5). Odds ratios compared with Q1 were: Q2 0.86, Q3 0.77, Q4 0.59 and Q5 0.51. Women in quintile 1 were also significantly more likely to receive vLARC than quintiles 2-5. Conclusion Women in the most deprived quintile in Lothian who are prescribed contraception are significantly more likely to receive LARC and vLARC compared with women in less deprived quintiles.
IntroductIon
Unintended pregnancy can have negative consequences for women, 1 children 2 and society. 3 4 Prevalence is difficult to measure; current UK estimates suggest 16% of pregnancies are unplanned and 29% 'ambivalent'. 1 The majority occur in the age group 20-34 years and nearly half of teenage pregnancies are unplanned. 1 Reducing unplanned pregnancy is a key objective of the Scottish Government. 5 Scottish teenage pregnancy rates are declining but still higher than most Western European countries and strongly correlated with deprivation. 6 Rates are 4.8 times higher in the most deprived compared with least deprived areas. 6 In England the difference is six-fold. 7 Pregnant teenagers in the most deprived areas
The relationship between area deprivation and prescription of long-acting reversible contraception in women of reproductive age in Lothian, Scotland, UK Catherine Rachel Morgan, 1 Hanhua Liu ► Women living in the most deprived quintile in Lothian, Scotland who are prescribed contraception are significantly more likely to receive longacting reversible contraception (LARC) and very long-acting contraception (vLARC) compared with women in less deprived quintiles. ► Achieving a higher proportion of LARC in women prescribed contraception in deprived areas does not necessarily result in reduced unintended pregnancies. ► Wider determinants of social inequalities such as education and employment also need to be targeted by policy to realise a narrowing of the inequality gap.
Research have 12 times the delivery rate compared with the least deprived areas. 6 Teenage births can perpetuate the cycle of socioeconomic deprivation, social exclusion and health inequality. 7 Abortion rate can be an indicator of unplanned pregnancy. Scottish rates have fallen since 2008. 8 The highest rates are in age group 20-24 then 25-29 years. 8 Areas of highest deprivation have 73% greater abortion rates than the least deprived areas; in Lothian, the rate is 90% higher. 8 Over half of all abortions were for women residing in the two most deprived quintiles. 8 Contraceptive use is high in the UK but the most popular methods are oral contraceptives [combined oral contraceptive pill (COCP), progestogen-only pill (POP)] and male condoms, both user-dependent methods. 9 Long-acting reversible contraception (LARC) includes intrauterine methods [intrauterine device (IUD)/intrauterine system (IUS)], progestogen subdermal implants and progestogen injectable contraceptives, 10 while non-LARC methods include oral contraceptives, condoms, patch, ring and diaphragm. The National Institute for Health and Care Excellence (NICE) concluded that increased LARC uptake would reduce unintended pregnancy and be cost-effective. 10 Only 12% of UK women aged 16-49 years used a LARC in 2008/09. 9 Very long-acting contraception (vLARC) excludes injectable methods, which are the least cost-effective LARC.
10 They require a woman to have an injection every 8-14 weeks and are therefore not as long-acting as implants and IUDs. 10 An outcome of the national sexual health framework is "a reduction in the health inequalities gap in sexual health", with indicators including the rate of teenage pregnancy and abortion in areas of highest deprivation. 5 There is still a significant gap in these indicators. While the effects of deprivation on abortion and teenage pregnancy rates are complex and multifactorial, it is important to determine if contraceptive prescribing is related to area deprivation, especially the most cost-effective methods (LARC).
Numerous studies have investigated contraceptive use and individual level socioeconomic factors. Women with lower education and social class by occupation are significantly less likely to use contraception in the UK, 11 Europe, 12 13 Australia 14 and the USA. 15 Wakhisi et al. 16 analysed English Office for National Statistics data to explore factors associated with LARC use in women aged under 25 years. Before 2005, women without qualifications were seven times more likely to use LARC compared with those with a degree. 16 However, after LARC NICE guideline 10 release there was no significant difference by education or occupation. 16 Fewer studies have explored community level socioeconomic factors and contraceptive use. Bentley et al. 11 analysed data from a large UK sample and after adjusting for individual and geographic variations, women in the lowest quintile of area disadvantage were 25-30% less likely to use any contraception than the most advantaged quintiles. 11 However, the data were from the 1990s, a relatively crude measure of area deprivation was chosen, and the focus was on any contraceptive use rather than a specific type. Wakhisi and Barret 16 found no association between LARC uptake and area deprivation. The Scottish Health Survey 2008-2011 found that LARC use was higher in women living in the most deprived areas: 20% compared with 13% of women in the least deprived areas, 17 but these were crude survey results without adjustment for potential confounders (e.g. age).
Using recent prescribing data from primary care, sexual health clinics and a combined dataset this study aimed to examine the relationship between area deprivation measured by the Scottish Index of Multiple Deprivation (SIMD) and LARC prescription for women of reproductive age in Lothian, Scotland adjusting for potential confounding effects.
Methods
Electronic prescribing data from Lothian health board was examined. Since the majority of women obtain prescribed contraception from primary care and/or sexual and reproductive health (SRH) clinics, 9 data from both sources was included. The Prescribing Information System (PIS) is the data source for contraceptives prescribed and dispensed in primary care in Scotland. 18 Patient-level data regarding date of birth (DOB) and postcode is available for all prescriptions which record a unique Community Health Index (CHI) number. The Scottish National Sexual Health IT System (NaSH) is an electronic patient record for SRH clinics in Scotland 19 and also provides information for research including prescribing. An anonymous unique NaSH number is the identifier for each patient. Lothian has a central SRH service (Chalmers) with 11 peripheral clinics in areas with the highest level of sexual ill health and deprivation. 20 Including both PIS and NaSH data is important to capture as complete a picture as possible. Although the majority of contraceptive prescriptions are from primary care, 9 it is known that women attending SRH clinics are more likely to be prescribed LARC.
10 Some general practitioners (GPs) do not provide all LARC methods or may be less likely to recommend them. 10 Information was obtained for the whole population in the two datasets over the latest available 2-year period from 1 April 2012 to 31 March 2014 from each attendance in which females aged 13-54 years were prescribed contraception. Those women aged over 54 years were excluded because loss of fertility could be assumed. 21 If a woman received more than one prescription in this period, the episode where the longest-acting method was prescribed was considered, in the following order: IUD/IUS>implant>inject-able>short-acting hormonal (COCP, patch, ring)>dia-phragm. This methodology was chosen because access to a prescription of LARC was of primary interest. Emergency contraception and spermicide were excluded. Condoms were excluded as these are not prescribed.
NaSH and PIS data were combined for the main analysis. Since both systems use a different unique identifier and have different variables, a combined dataset has limitations. Over the time period, some women will appear in both datasets, having obtained prescriptions from both a SRH clinic and a GP. These women were identified by DOB and postcode and considered to be a 'match'. The episode with the longest-acting method was retained. However, two women may share the same postcode and DOB so cannot be differentiated from each other. Where duplicates existed based on DOB and postcode, these were removed from the combined dataset as it was not possible to discern which one should be matched with the other. Conversely, if a woman has changed postcode over the time period she will be double-counted.
Since the quality and accuracy of this matching process has not been reported previously, we conducted sensitivity analysis to explore this (the results of such analysis are presented in the Results section).
The study was approved by the NHS Lothian Caldicott Guardian. All patient-level data were extracted from the central database and cleaned by professional NHS Lothian data analysts to increase accuracy. This involved removing patient-identifiable data to comply with the request of the Caldicott guardian, as well as ensuring the NHS Lothian SIMD quintile was consistent over the 2 years of data. NaSH and PIS data were joined in a 'combined' dataset. Shown in Figure 1 , 94 515 women were in this dataset; 4365 (4.6%) were excluded because they lacked a postcode, were non-Lothian residents or duplicates. The remaining 90 150 women were the subjects of this analysis; 79 639 (88.3%) of these women obtained their prescription from primary care (PIS) and 10 511 (11.7%) from a SRH clinic (NaSH). Note that NaSH and PIS datasets examined individually (presented in Table 1 ) contained higher numbers since duplicates did not occur due to unique identifier numbers, so there were fewer exclusions.
The primary outcome (the dependent variable) was prescription of LARC (intrauterine, implant or injectable) versus non-LARC method (oral contraceptives, patch, ring and diaphragm). vLARC prescription (intrauterine methods and implants only) was a secondary outcome since it has relevance to Scottish targets and national statistics publications. Scottish Government prescribing targets relate to vLARC and Information Services Division Scotland produce reports with a focus on vLARC. 5 The primary explanatory (independent) variable of interest was area deprivation measured by SIMD quintile. SIMD 2012 is the Scottish Government's official measure of area deprivation. 22 It divides Scotland into 6505 small datazones and ranks them from 1 (most deprived) to 6505 (least deprived) to identify pockets of deprivation. Quintiles split up the data into five groups, each containing 20% of the data: quintile 1 is the most deprived and quintile 5 the least deprived. SIMD is subject to quality assurance 23 and has been independently reviewed. 24 As LARC and vLARC were dichotomous outcomes, logistic regression models were used to examine the relationships between SIMD and LARC, and between SIMD and vLARC, adjusting for potential confounding effects 25 of age and location of prescription (primary care or SRH clinic), depending on data availability in the combined dataset. In the analysis, the age range 13-54 years as a whole was examined. Narrower reproductive age ranges (i.e. 16-19, 20-29, 30-39 and 40-49 years) were also examined. The age range subgroups were based in keeping with other publications, 13 14 26 not based on the distributions (sizes) of these subgroups of the data. Modelling both the continuous variable and the subgroups of it is helpful to look for a trend as a whole while examining the behaviour of the specific subgroups at the same time.
Research
Analyses were conducted using SPSS Version 16.0 (SPSS Inc., Chicago, IL, USA).
results Table 1 presents descriptive information about the data.
Sensitivity analysis was conducted by performing exploratory analyses for each of the datasets (Combined, NaSH and PIS) separately as an approach to assessing the quality of the combined dataset. The 'Combined' dataset of 90 150 women were the focus of this analysis. After exclusion for missing postcode or non-Lothian health board, the 'NaSH' dataset contained 11 190 women, while the 'PIS' dataset comprised 82 263 women. We conducted hypothesis tests to compare PIS and NaSH for each pair of the corresponding groups in Table 1 . For the continuous 'Age' variable, the hypothesis test was a comparison of the two means; for the remaining categorical variables, the hypothesis test was for a difference between the two proportions (percentages). The results (p values of the hypothesis tests) are presented in Table 1 .
There was a clear difference in prescribing according to location of prescription, with SRH clinics having a significantly higher proportion of LARC/vLARC than primary care. This appears to support the logistic models adjusting for location of prescription. Overall, 21.1% of prescriptions were for LARC and 15.3% for vLARC. However, in primary care, LARC and vLARC proportions were lower at 14.5% and 8.6%, respectively, and in SRH clinics there were much higher proportions of LARC (67.6%) and vLARC (62.6%). NaSH had a significantly higher proportion of women in the 40-49 years age group and more deprived women in Q1 and Q2. Conversely, PIS had significantly more women aged 16-39 years and in Q3-5.
Since NHS Lothian population weighted quintiles were used, it would be expected to find 20% of the study group in each deprivation (SIMD) quintile. Women aged 20-29 years accounted for the largest proportion of contraceptive prescriptions (44.1%), which corresponds with other UK data, mainly because COCP use was proportionally higher in this group. 9 Table 2 presents the results of the logistic regression models for LARC prescription on the 'Combined' dataset. A simple logistic model was run, regressing LARC prescription on deprivation (SIMD) only (results shown under the 'Unadjusted' column). We then ran a multiple logistic regression model of LARC The results show that increasing area deprivation is associated with increasing LARC prescription. Compared with Q1, Q2 is 15% less likely, Q3 is 24% less likely, Q4 is 41% less likely and Q5 is 49% less likely to receive a LARC prescription after adjusting for available potential confounders of age group and prescription location.
When women are grouped into age ranges it becomes apparent that those under 30 years are significantly less likely to be prescribed LARC. From age 30-49 years there is a significant increase in the likelihood of LARC prescription. Prescriptions from SRH clinics are over 13 times more likely to be LARC compared with those from primary care. Table 3 presents the results of the logistic regression models for vLARC prescription on the 'Combined' dataset.
The results show similar messages. Compared with Q1, Q2 is 9% less likely, Q3 is 10% less likely, Q4 is 26% less likely and Q5 is 28% less likely to receive a vLARC prescription after adjusting for age group and prescription location. Women aged 30-49 years are significantly more likely to be prescribed vLARC. Prescriptions from SRH clinics were over 19 times as likely to be for vLARC than those from primary care. dIscussIon This analysis was based on a large dataset which includes almost all prescriptions issued in Lothian from primary care and SRH clinics: the two main sources of contraceptive prescriptions in the UK. 9 Less than 5% of cases were excluded. Prescriptions from secondary Research care and private clinics are not included but account for a minority of prescriptions. 9 Data were extracted from electronic recorded prescriptions, so recall bias was at least limited if not completely eliminated. Sensitivity analyses performed on individual NaSH and PIS datasets showed similar trends and drew the same conclusions that increasing deprivation was significantly associated with increasing LARC and vLARC. The data were recent, from 1 April 2012 to 31 March 2014, so should reflect current prescribing practice. The large majority (94%) of women obtaining a contraceptive prescription over the 2-year period had only a single method type prescribed and this was similar between datasets. This implies that this time period was appropriate to analyse as a cross-sectional study.
The analysis confirms that there is a significant association between SIMD quintile and LARC and vLARC prescription. Of women prescribed contraception, increasing area deprivation is associated with increasing proportion of LARC and vLARC prescription, having adjusted for available potential confounders of age group and prescription location. These results are consistent with the Scottish Health Survey, which found that LARC use increased as the level of area deprivation increased: 13% of sexually active 16-55-year-olds used a LARC in the least deprived quintile compared with 20% in the most deprived quintile from 2008-2011. 17 Lothian was the target population. It should be noted that Lothian has fewer areas of deprivation compared with the West of Scotland. Greater Glasgow and Clyde health board has 45% of the national share of the 15% most deprived datazones in Scotland 27 compared with Lothian's 7.5% share. It would be interesting to examine and compare Lothian results to a more deprived health board such as Glasgow to see if the conclusions remain the same.
Age is a significant predictor of LARC prescription. Using the 20-29 years age group (the largest group) as a comparator shows a significantly increased likelihood of LARC prescription from age 30-49 years, reaching a peak at age 40-49 years when there are 1.59 times odds of LARC, indicating that women aged 40-49 years are 59% more likely to be prescribed LARC. For vLARC the pattern is similar. This is an expected result as women aged over 30 years are known to have higher use of LARC, particularly intrauterine methods. 28 29 Women aged 20-34 years account for the majority of unplanned pregancies 1 and the 20-24 years age group has the highest abortion rate. 8 There has been a focus on reducing teenage pregnancies, but less emphasis on the 19-24 years age group, who have been relatively neglected by teenage pregnancy strategies. 7 Further research on how to increase uptake of LARC in this age range is needed.
Women prescribed contraception in SRH clinics are 13.5 times more likely to be prescribed a LARC and 19.4 times more likely to receive a vLARC method than those prescribed contraception in primary care.
This was expected since SRH clinics are known to prescribe a higher proportion of LARC methods. 30 It will be interesting to see if primary care rates will increase now the cap on reimbursing GPs to fit vLARC in Lothian has been removed. 31 In 2009 the Quality and Outcome Framework (QOF) incentivised GP contraceptive counselling for LARC. 32 This payment for performance increased LARC prescribing rates by 4% annually. 32 QOF has now been decommissioned in Scotland and previous research has indicated that when payment for performance is removed, performance can dip 33 or plateau. 34 Patient-level data on SIMD quintile and age group was available for over 95% of prescriptions. Variables (age and location of prescription) with potentially confounding effects on the relationships of deprivation and prescription of LARC and vLARC were available and hence could be controlled for in the logistic regression analyses, though it should be noted that other factors which are likely to be important such as parity and previous abortions, individual-level socioeconomic factors, distance and access to services, prescriber factors and social capital were not measured 11 and could not be included in the analysis.
Prescription is assumed to equate to use by women which is not necessarily the case, and data are not included to show how long the method is used for. It was assumed that all prescriptions were used for contraception which may not be the case and thus overestimates contraception use, perhaps to a different degree between methods. In analysis, the longest-acting method a woman was prescribed during the study period was examined, which introduces bias as it may skew results towards LARC/ vLARC prescriptions. However, only 5.6% of the combined dataset were prescribed a second method so it seems unlikely this should have a large effect on the results.
Women included in this analysis have already accessed a prescription which could introduce bias since those who are less likely to access healthcare could be the most excluded and deprived groups. Women who are not using any contraception or those using condoms are not represented in the study. Of women ' at risk' of pregnancy, an estimated 5% use no contraception and 37% use condoms. 9 Women using no contraception are at high risk of pregnancy (85% of women would be pregnant within 1 year), and with typical use of the male condom 15% would be pregnant in 1 year. 10 These two groups may therefore account for a large proportion of unintended pregnancies. This is an important limitation of using a cross-sectional dataset of prescriptions. A UK survey study like the National Survey of Sexual Attitudes and Lifestyles (Natsal) would not have this limitation; 35 however, data from the most recent survey (Natsal-3, 2010-2012) was not available.
Research conclusIons Using prescribing data from Lothian primary care, sexual health clinics and a combined dataset, results consistently show that women prescribed contraception residing in the most deprived quintile (Q1) have higher prescription rates of LARC and vLARC methods compared with those in less deprived quintiles. This could be due to higher patient demand, clinician prescribing behaviour or targeted peripheral SRH services, but indicates that women in more deprived quintiles who are prescribed contraception are accessing the most effective methods at least as well as less deprived areas. Since we do not have data on women with no prescription who are probably at higher risk of unplanned pregnancy, our results cannot inform whether higher rates of abortion and teenage pregnancy in areas of highest deprivation in Lothian are related to prescription of LARC methods compared with non-LARC methods in these areas.
There are implications for women in less deprived quintiles who are still at risk of unintended pregnancy and its potential consequences. Although 28% of the 11 475 abortions performed in Scotland in 2014 were for women residing in SIMD Q1, 23% were for women in Q2, 19% Q3, 16% Q4% and 14% Q5. 8 There is a spectrum of deprivation and the disadvantage of targeting the most deprived areas will be potential consequences to non-targeted areas. Further qualitative research is required to uncover the reasons behind these findings in more detail.
Although sexual health services are important, achieving higher proportions of LARC in women prescribed contraception in deprived areas does not necessarily result in reduced unintended pregnancies. Wider determinants of social inequalities such as education and employment also need to be targeted by policy to realise a narrowing of the inequality gap. 36 
